We conducted a study of10 patients with acute unilatera l peripheral vestib ularfailure in order to assess their ability to perceive visual verticality during the acute stage of their disease and during recove ry. We also evaluated 31 healthy volunte ers to test the reprodu cibility of our assessment methods. The 10 patients were first evaluated within 4 days of the onset oftheir vestibu larfailure, and follow -up tests were conducted 2 and 4 weeks later. The healthy subjects were simila rly tested at 2 and 4 weeks following their baseline evaluation. All patients and subj ects were tested 10 times during each evaluation session, and results from each as well as from the groups as a whole were calculated as a mean of all responses. The mean visual vertical tilt (the amou nt of deviation from true verticality) among the 10 patients declinedfrom 8.4°( ± 2.4°) at the first examination to 3.2°( ± 1.6°) at week 2 and to 1.4°( ±o.r) at week 4. These decreases coincided with the pac e of the resolution of their vestibular symptoms. The rates of reproducib ility among the 31 healthy volunteers at 2 and 4 weeks following their initial assessment were 95 and 97 %, respectively. We conclude that repeated measurements ofthe static visual vertical can be useful as a fo llow-up tool fo r pat ients with vestibular neuritis.
Introduction
In normal persons, the ability to cor rectly perceive gravitatio nal verticality-"the visual vertical"-is extremely good.F Th is ability is depe nde nt on input from visual, vestibular, and proprioceptive sys tems. It is well know n that the perception of the visual vertical is impai red by several type s of ce ntral nervous system disorders>' and peripheral vestibular lesions.2,5 However, there is a lack of follow-up studies on the perception of the visual vertical during clinical recovery from acute vestibular disease. To help fill this void, we conducted a study to asse ss the static visual vertical in patients with acute unilateral peripheral vest ibular failure duri ng the course of their disease. Also , becau se a functional test must be reproducible in a give n subject in order to be useful in clinical follow-up, we asse ssed the reproducibility of the static visu al vertical in healthy subjects.
Patients and methods
Our study popu lation was made up of 4 1 subjects. The test gro up included IO patients-five men and five women, aged 26 to 53 years (mean : 41.3) -who had unilateral peripheral vestibular failure . All had been entered into the study within 4 day s of the onset of their symptoms. All 10 patie nts had second-or third-degree spon taneous nystagmus in ligh t, and all repo rted vertigo and nausea. The nature of their vestibular failure was assessed by caloric stimuli." None had previous ly experienced otologic disease, and none had evidence of neurologic disease.
The other group was made up of 3 1 healthy volunteers-25 women and six men, aged 26 to 55 years (mean: 34.4) . None had a history of oto logic or neurologic disorders.
Following a clinical eva luation , all patients underwent assessments of the static visual vertical. Follow -up assessmen ts were repeated 2 and 4 weeks later. At each session , subjects were seated without back support and with their eyes closed. A circ ular 3.5-m diameter screen was positioned 30 ern from eac h subject' s eye s. A 20-cm straight line, in the form of a motorized bar , was anc hored in front of the screen; the center of the bar was able to rotate at the center of the screen. No other visua l clues were prese nt. The examiner was able to rotate the posit ion of the line with a joystick. Once the line was rotated , COm-
Wisconsin State Journal
In the study, Rabago kept track of 76 patients in 2000 and 200 1. All of them suffered from sinus infections. Fifty-twO of the patients used daily nasal irrigation _ basically, pouring saline solution into the nose -for six months. Twenty-four patients treated their symptoms using other methods.
Rabago said that the patients who used nasal irrigations "experienced significant improvement compared to those who did not." He said they reported fewer hea daches, less congestio n, less use of antibiotics and few side of effectS.
"These statistically significant results are impressive and important, especially given that many patients in the study had already used all the conventional therapies for sinus disease, without improvement," Rabago said.
Area pharmacists say the nasal irrigation cups are popular with their cust 9n~i S .T~wa-Y' " Week 4 Week 2
Time of evaluation the 4-week evaluation. During all three evaluations, no subject exhi bited a single deviation greater than 2°. The mea n difference between the first and seco nd eval uations was -0.1°(±0.2°), and the coefficient of reproducibility was 004°. Between the second and third eva luations, the mean difference was -0.1°(±0.3°), and the coefficient of reprod ucibi lity was OS . The rates of reproducibility were 95% at week 2 and 97 % at week 4. No stati stically significant differences among the three measurements of the visua l vertical were noted in this group.
Discussion
Human perception of visual verticali ty is known to be extreme ly accurate. In this study, repeated measures of the static visual vertical in healthy subjects revealed that it is also highly repro duci ble. By con trast , our asse ssments of the static visual vertical in pat ients who had a unilateral periphera l vesti bular lesion revealed a gradual decrease in ipsiversive tilt. The greatest degree of visual vertical tilt was observed during the acute stage of vestibular disease, and the degree of tilt decreased as clinical recovery progressed. These findings were consistent in all 10 of our study patients, and they suggest that otolithic function might be invo lved in the functional deficit related to vestibular neuritis.
The gradual decrease in visual vertical tilt during recovery might be explained by two factors . First, follow ing the development of a uni lateral peripheral vestibu lar lesion , the level of spontaneous neural activity in the vestibular nucle us is reduced; after a period of compensation, this level can return to normal." Therefore, it is possible to attrib ute the deviation in the visual vertical to the temporary vestibular imba lance experi enced prior to compensation . Seco nd, during vestibu lar neuriti s, only vestibular inpu t is compromised; other modes of somatosensory The mean visua l vertical tilt was 804°(±2A0) at the first eval uation, and no patient had a deviation of less than 2°. At the 2-week follow-up, the mean visual vertical tilt was 3.2°(± 1.6°), although eig ht patients maintained deviations of more than 2°. At week 4, one patient did not perform the test, but he was able to ret urn to work . The mean visual vertical tilt in the remaining nine patients was 104°(±0.7°), and only one patient maintained a deviation of more than 2°.
Healthy subjects . In the healthy subjects, the mean visual vertical tilt was only 004°(±0.5°) at both the initial evaluation and the 2-week follow-up, and 0.3°(±OS) at subjects were instructed to open their eyes and to use the joystick to bring the line to vertical. Each subject performed this exercise 10 times . Results were based on the mean value of each series of tests . Based on our experience with receiver operating cha racteristic curves obta ined during a previous study ," we determined that a mean deviation of 2°f rom true vertical is the best criterion to identify subjects who have right/left vestibu lar asym metry .
The reprod ucibi lity of this test was de term ined in accordance with the Bland-Altman method of asse ssing agreement between two methods of clinical measurement. " Group means and standard deviations of the difference between each consecutive pair of eval uations were used to estimate the 95% coefficients of reproducibility. Comparisons were performed by analysis of variance (ANOVA), with a statistical significance level of 0.05. . Our study protocol had been approved by our hospital' s research commi ttee. 
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For more informa tion Circle 102 on Reader Service Card GOMEZ GAR CiA , JAUREGUI-RENAUD input might play roles in the quick recovery of the static visual vertical. It is well reco gnized th at some of the orientation information pro vided by the soma tose nsory, visual, and vestibular systems is redundant. Und er altered conditions, the central nervous sys tem " rew eights" each sensory input and enhances the influenc e of those sen ses that provide accurate inform ation and suppress es the influence of conflicting or inaccu rate input.'?
In conclusion, measurements of the static visual vertical in health y subjects are highly reproducibl e, and repeated measurement s can ser ve as a useful tool in the foll ow-up of patients with acute vestibul ar neuritis.
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